Requirement of the serine-threonine kinase Akt for heat treatment-induced activation of p70 S6 kinase.
p70 S6 kinase plays an important role in growth factor-induced translational control and in cell cycle progression. Although the mechanism of p70 S6 kinase regulation is not fully understood, phosphorylation of serine and threonine residues of the enzyme is essential for its activation. The possible role of the serine-threonine kinase Akt in the activation of p70 S6 kinase induced by exposure of cells to heat has now been investigated. Overexpression of a mutant Akt1 (Akt-AA) in which the phosphorylation sites (Thr308 and Ser473) targeted by growth factors are replaced by alanine was shown to exert a dominant negative effect on Akt activation induced by platelet-derived growth factor (PDGF) or by heat treatment in CHO cells. Akt-AA also inhibited p70 S6 kinase activation induced by these stimuli. However, Akt-AA had no effect on the activation of p70 S6 kinase induced by 12-O-tetradecanoylphorbol 13-acetate, which did not stimulate Akt activity in these cells. These data suggest that Akt is required for heat treatment-induced activation of p70 S6 kinase.